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Introduction
In the RAN4#97 e-meeting a way forward on assumptions [1] for PC2 non-contiguous UL CA MPR/A-MPR was approved. This contribution discusses the transmitter architecture and provides the evaluation assumptions for n77 and n41 MPR and NS04 A-MPR.
Discussion
PC2 Architecture, SEM and ACLR
The same SEM/ACLR approach than for PC3 non-contiguous UL CA are used with only ACLR requirement being 1dB more stringent for PC2. UL CA cases being requested in [1] are n77(2A) and n41(2A) with support of the U.S. n77 and Asia n78 spectrums, at least up to 400MHz total transmit bandwidth shall be supported and thus 2 PC2 PA architecture needed like for PC3 2 PA approach. Each PA covering one CC.
Proposal for PC2 baseline architecture and requirements:
· PC3 non-contiguous UL CA SEM requirement applicable to PC2
· PC3 ACLR definition is applicable to PC2 with 31dB ACLR instead of 30 dB
· MPR and A-MPR values are derived from a two PC2 PAs and antennas each supporting one of the CC

When looking at the current specification status we find that the PC3 2xPA solution for non-contiguous UL CA has worse MPR than the single PA PC3 case for contiguous UL CA and almost the same as the single PA PC2 results presented in [4]. Table 1 compares a few cases and points at some inconsistencies.
Table 1: Different MPR/A-MPR per UL CA and Power class cases
	Case
	PC
	Arch.
	NS
	Req.
	WC MPR
/AMPR
	source
	comment

	PC3 Cont UL CA
	3
	1x
PC3
PA
	01
	-30dBm/MHz IM5
	14
	R16
38.101-1
	based on outer 2 class C

	
	
	
	01-04
	-13dBm/MHz IM3
	7
	
	based on outer 1 class C

	
	
	
	04
	-25dBm/MHz IM3
	13
	
	should only be valid for Cont UL CA, but -30dBm/MHz IM5 is worse than -25dBm/MHz IM3

	PC3 Non-cont UL CA
	3
	2x
PC3 PA
	01
	-30dBm/MHz IM3
	15
	R16
38.101-1
	2PA 1dB worse than single PA – same as ENDC PC2?

	
	
	
	01-04
	-13dBm/MHz IM3
	9
	
	2PA 2dB worse than single PA - same as ENDC PC2?

	
	
	
	04
	-25dBm/MHz IM3
	?
	
	Needs update as n41(2A) UL is specified

	PC2/
PC1.5 NC ENDC
	2/
1.5
	2x
PC2 PA
	01
	-30dBm/MHz IM3
	18*=15
	R16
38.101-3
	*the A-MPR is corrected by 3dB to account for the different reference for back-off. 

	
	
	
	01-04
	-13dBm/MHz IM3
	12*=9
	
	

	
	
	
	04
	-25dBm/MHz IM3
	15*=12
	
	

	PC2
Cont UL CA
	2
	1x
PC2 PA
	01
	-30dBm/MHz IM5
	14
	R4-2100544 
	IMD3 at -25dBm requires higher back-off than IMD5 at -30dBm which is logical
Results for PC2 are OK for PC3 MPR where A-MPR needs 1.5dB difference

	
	
	
	01-04
	-13dBm/MHz IM3
	7
	
	

	
	
	
	04
	-25dBm/MHz IM3
	15.5
	
	

	PC3 Non-cont UL CA
	2
	2x
PC3 PA
	01
	-30dBm/MHz IM3
	8
	R4-2010301
	Results on 2xn77 PAs at low voltage.
Each PA has 3dB back-off by default => -13dBm/MHz should be small
Band 41 PA is worse than n77

	
	
	
	01-04
	-13dBm/MHz IM3
	0
	
	

	
	
	
	04
	-25dBm/MHz IM3
	7
	
	



Observations:
· PC3 contiguous UL CA -25dBm/MHz IM3 has lower back-off than -30dBm/MHz IM5 specifications which is not logical
· PC2 contiguous UL CA non-contiguous allocations back-off similar to PC3 but NS04 1.5dB worse than WC MPR
· 2xPC3 PA 1RB+1RB worst case back-off is 1-2dB worse than 1xPC3 PA equivalent
· PC3 non-contiguous UL CA MPR/NS04 AMPR is similar than PC2 non-contiguous ENDC which is not consistent
· R16 38.101-1 is missing NS04 A-MPR for 2xPC3 PA

Overall, it seems that a few Release 16 PC3 UL CA numbers are on the high side and our results are more aligned. NS04 2xPC3 PA A-MPR is still needed as the current A-MPR specification only covers single PC3 PA case.

Proposal 2 on consistency checks: 
· While PC2 UL CA contiguous and non-contiguous UL CA cases are evaluated, the PC3 numbers should further be verified for consistency. 
· Missing PC3 non-contiguous UL CA NS04 A-MPR for two PC3 PA architecture is evaluated (input exists in R4-2010301)
MPR and A-MPR evaluation Assumptions
Updating the agreed the PC3 assumptions in [2] and similar test conditions than in PC3 counterpart study in [3]:
· Based on 2x26dBm PAs
· Antenna isolation is 10dB and 4dB post-PA losses
· Each PA calibrated for 31dBc ACLR at 26dBm with 20MHz 100RB0 DFT-s-OFDM QPSK waveform
· Equal PSD and Equal back-off power split

Scenarios evaluated:
· Since same MPR is targeted CP-OFDM is used in each carrier but both CP-OFDM and DFT-s-OFDM can be evaluated
· Worst case back-off  IMD3 at -13dBm/MHz and -30dBm/MHz for 1RB+1RB at 15kHz and 30kHz SCS for MPR with 31dBc ACLR and 
· Worst case back-off  IMD3 at -13dBm/MHz and -25dBm/MHz for 1RB+1RB at 15kHz and 30kHz SCS for NS04 A-MPR
· 1RB+1RB separation of ~100, 200, 600MHz to cover variation across BW separation classes
· Other allocations sizes are recommended but the MPR vs allocation BW behavior from PC3 MPR can also be reused 
· 20MHz channel 15kHz SCS and 40MHz channel 15kHz SCS with a gap of 20MHz (100MHz class and in gap ACLR)
· 40MHz channel 15kHz SCS and 40MHz channel 15kHz SCS with a gap of 120MHz (200MHz class)
· 100MHz channel 30kHz SCS and 100MHz channel 30kHz SCS with a gap of 400MHz (600MHz class)

Proposal 3 for PC2 MPR/A-MPR evaluation: 
· Antenna isolation is 10dB and 4dB post-PA losses
· Usual PC2 calibration for each PA
· Equal PSD and Equal back-off power split
· The detailed list of scenarios above are used for PC2 non-contiguous UL CA MPR and NS04 A-MPR evaluation
Conclusions
In this contribution, we discuss the baseline PA architecture and MPR/A-MPR evaluation assumptions for PC2 non-contiguous UL CA. We also provide a status of the different Release 16 ENDC and UL CA MPR/A-MPR and make the following proposals.

Proposal for PC2 baseline architecture and requirements:
· PC3 non-contiguous UL CA SEM requirement applicable to PC2
· PC3 ACLR definition is applicable to PC2 with 31dB ACLR instead of 30 dB
· MPR and A-MPR values are derived from a two PC2 PAs and antennas each supporting one of the CC

Proposal 2 on consistency checks: 
· While PC2 UL CA contiguous and non-contiguous UL CA cases are evaluated, the PC3 numbers should further be verified for consistency. 
· [bookmark: _GoBack]Missing PC3 non-contiguous UL CA NS04 A-MPR for two PC3 PA architecture is evaluated (input exists in R4-2010301)

Proposal 3 for PC2 MPR/A-MPR evaluation: 
· Antenna isolation is 10dB and 4dB post-PA losses
· Usual PC2 calibration for each PA
· Equal PSD and Equal back-off power split
· The detailed list of scenarios above are used for PC2 non-contiguous UL CA MPR and NS04 A-MPR evaluation
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